INTRODUCTION
Poor oral health negatively impacts on the daily activities and quality of life of children. 1 Untreated dental caries may cause pain, 2 sleep deprivation, 2 reduced nutrition, 3 functional limitations, 4 higher school absenteeism 5 and reduced school performance. 5 Unfortunately, dental caries remains a major problem; the 2012 results from the National Dental Epidemiology Programme for England noted 27.9% of 5-year-olds had experienced dental decay. 6 This figure varied across the UK, from 21.2% in the South East region to 34.8% in the North West region, and a staggering 41.4% in Wales. 6, 7 Of particular concern is the continuing use of general anaesthesia for dental extractions (DGA). In 2013-14 around 46,500 children and young people under 19 years of age with dental caries were admitted to hospital Aim An exploration of the threshold that dentists, doctors and nurses recognise for dental and child protection (CP) actions in sample clinical cases, and any differences between these professional groups. Method We present a crosssectional survey of dentists, doctors and nurses (50 each), who regularly examine children, utilised five fictitious vignettes, combining an oral examination image and clinical history reflecting dental and CP issues. Demographics were collected, and each participant gave their likely action for the cases presented. Results Dentists were significantly better at answering the dental element than the doctors and nurses, (P <0.0001) with no significant difference between these two; only 8% of the latter had undergone any training in assessment of dental health. Although 90.6% of all professionals had undergone CP training, dentists were significantly less accurate at identifying the CP component than doctors and nurses, (P <0.0001) between whom there were no significant differences. Those with higher levels of CP training were most accurate at identifying correct CP actions. Conclusions CP training is effective at improving recognition of child maltreatment, although there remains a worrying lack of knowledge about thresholds for action among dentists. Doctors and nurses have minimal training in, or knowledge of, dental health in children, thus precluding appropriate onward referrals.
may help prevent children from experiencing further harm. 15 Loochtan et al. present a case where a child who presented to a dental hygienist with extensive dental caries was later found to have been abused. 19 It is recognised in other aspects of maltreatment that failing to recognise signs of maltreatment such as 'sentinel injuries' can be devastating. A recent case-control study found that sentinel injuries, (defined as a minor abusive injury occurring some time prior to serious abuse) occurred in 27% of children who were later abused, and were absent among the non-abused children. 20 Intra-oral injuries were the second most common sentinel injury, after bruising. In one instance a two-month old child presented unresponsive and limp with abusive head trauma (AHT). The child had been seen two weeks earlier with a bruise on his cheek, but no action had been taken. 20 The General Dental Council (GDC) guidelines state that UK dentists have a responsibility to follow local child protection procedures. 21 Given the prevalence of neglect within the community, dentists must encounter neglect cases regularly. 15 They are therefore well placed to identify those children who need further assessment. Unfortunately, general dental practioners (GDPs) appear reluctant to report abuse and neglect. 22, 26 There is less literature relating to hospital dentists, but some research conducted with dentists, approximately a third of whom worked in a hospital setting, also suggests that whilst many dentists may be recognising signs of abuse, they are not acting upon this effectively. 23 Research notes that despite one third (37%) of dentists having suspected abuse, only 11% made an appropriate referral. 24 Reasons included: lack of 'certainty', lack of training, fear of violence against the child or dental team and the impact it may have on their practice. 14, 24 General practitioners have more contact with families than dentists 25 and it is therefore essential that they have adequate knowledge of oral health issues to recognise oral disease and dental neglect. The Department of Health ('Choosing Better Oral Health') states the responsibility of doctors to promote oral health and to have adequate knowledge to help recognise dental issues that require further attention. 26 Despite doctors agreeing that they should have active involvement in the oral health of young children, studies indicate that only a small number of doctors have received relevant training. 25 Even paediatric postgraduate specialty trainees in the UK have limited knowledge of oral health issues, with 61% rating their ability in assessing a child's oral health as below average, while 95% reported receiving no teaching on oral assessment during their training. 25 The lack of a clear clinical threshold for dental neglect, coupled with dentists rarely communicating their concerns, and doctors having limited oral health knowledge, creates the potential for dental neglect to be missed or poorly managed across the board, risking vulnerable children being exposed to on-going harm, without appropriate support or interventions. This study aims to explore when dentists, doctors and nurses recognise a threshold to act with regard to suspected abuse/neglect, and the need for dental treatment. In addition, we wish to explore any differences between these professional groups when faced with identical scenarios.
METHODS
A cross-sectional survey of a convenience sample of paediatric and dental staff based in inpatient and outpatient settings, and general dental practices in Cardiff, UK, was undertaken.
The survey tool was derived using previous published evidence in combination with the knowledge of paediatricians and dentists. An agreed scoring system was derived by consensus amongst an expert group, composed of two consultant paediatricians and two consultants in paediatric dentistry (See Appendix). The survey tool was piloted on five health professionals, which did not lead to any substantial changes. It utilised semistructured face-to-face interviews, incorporating a series of five fictitious clinical vignettes, including a clinical image of the mouth and clinical details. The vignettes were as follows:
• Vignette one included a 4-year-old girl who appeared unkempt and had frequently not attended dental appointments. She had extensive dental caries.
• Vignette two included a 6-year-old girl who was attending a dental check-up which revealed she required one filling.
• Vignette three included a 14-year-old boy who was obese and being bullied. He had extensive dental caries and evidence of dental erosion.
• Vignette four included a 4-year-old boy presenting with bottle caries. His two siblings had previously required dental extractions under general anaesthetic.
• Vignette five included a 4-year-old boy who was attending the dentist because he required a filling. He had a bruise on his ear. Each vignette had a standardised optimal action: dental, child protection or both. If 'other' was selected, participants were invited to elaborate on this.
Hospital staff were approached on the wards seven days a week, between 8am and midnight. Dental practices were contacted by telephone on at least two occasions to arrange a visit. Purposive sampling technique, with the desired characteristic being professional group, was used in order to try and ascertain a representative sample. Demographic details relating to professional designation, gender, ethnicity, years since graduation, post-graduate training in dental examination of children, and level of child protection (CP) training were recorded. The responses were anonymised for the purposes of analysis. Dental Practices: 5 dental practices (11 dentists) -no response 2 dental practices (2 dentists) -'not interested' 4 dental practices (7 dentists) -'too busy' 171 health professionals approached 14 dental practices (29) 
Qualitative component
Thematic analysis of participant's qualitative responses was undertaken. Themes were coded and collated by two assessors, following consensus decisions.
Consent and ethics
Written consent was obtained for all of the clinical images used. No ethical approval was required for the survey, as this was a service development exploring attitudes and behaviour against national guidelines for child maltreatment using fictitious vignettes.
RESULTS
Of the 171 health professionals approached, 150 participated (Fig. 1) ; 50 from each discipline (Table 1) .
Neither gender (P = 0.319) nor ethnicity (P = 0.863) were significant factors in participants identifying the optimal dental or CP actions.
Dental action
Only 12 (8%) of non-dental professionals had received post-graduate training in the examination of a child's dental health (Table 1 ). There was no correlation between post-graduate dental training and years since graduation. While many doctors and nurses with postgraduate dental examination training selected the correct dental action in 4/5 cases, this was not statistically significant (P = 0.115), contributed to by small numbers with such training. Regardless of professional designation, years since graduation did not significantly influence the selection of the correct dental action (P = 0.769). The selection of the correct dental action by profession for each case can be found in Figure 2 .
Whilst dental professionals were significantly better at answering the dental element than the doctors and nurses, (P <0.0001) there was no significant difference between doctors and nurses (P = 0.165).
Child protection actions
The majority, 136 (90.6%) of participants had received CP training ( Table 1 ). The proportion with CP training was not influenced by years since graduation, although doctors and nurses had higher training if they had been qualified longer; no such association for dentists. The percentage of correct answers to the CP elements of each case are in Figure 3 . Dentists were significantly less accurate at identifying the CP component than doctors or nurses, (P < 0.0001) between whom there were no significant differences (P = 0.62). Dentists had the lowest percentage of correct answers in three of four CP cases. All but one professional identified the absence of CP actions in Case 2. For Case 4, which consisted of a child requiring DGA, whose two siblings had also required DGA, only 58% of nurses and 56% of doctors recognised and appropriately actioned the CP issue; while only 26% of dentists pursued the correct course of action. In Case 5, a 4-year-old presenting with ear bruising, a concerning injury (rarely accidental), 86% of doctors and 78% nurses would refer for safeguarding assessment, but only 44% of dentists.
CP training was an influential factor for identifying the correct CP action (Table 2) . Those without CP Training were less accurate at identifying the optimal CP action (P = 0.21). The strongest correlation for CP training and selecting the correct CP action was Level 3 27 training (P = 0.003). This suggests that Level 3 training is the optimal level for those regularly encountering children in their practice.
Thematic analysis of qualitative data
When considering the dental element of each case, emerging themes highlighted that doctors lacked confidence in selecting a preferred dental action, despite being encouraged to do so, and many chose simply to refer the child to a dentist. Some doctors would have referred all five children in the vignettes to a dentist, while no nurses suggested a dental referral.
Among factors influencing a professional's choice of CP actions, doctors and nurses utilised community support, health visitors and school nurses more frequently than dentists. Dentists preferred to offer advice and assess further compliance themselves. For the concerning injury (Case 5), 56% of dentists would not refer for safeguarding (CP) action; rather dentists indicated that they would seek information regarding the bruise's aetiology, or wait and see if further bruises occurred, prior to making a referral. Of the 136 professionals who had received CP training, 90 (66.2%) said that they would like more CP training and 13/14 (92.9%) respondents who hadn't received CP training would like to receive it. The survey was received differently between the professionals. Whilst nurses frequently commented on how pleased they were that dental neglect was being researched, doctors frequently focused on how frustrating they found the survey's dental elements due to their lack of knowledge of the subject. Worrying comments on the CP aspect of the fictitious vignettes included: 'I know it is kind of neglect but I wouldn't report it' (nurse, case: obese & bullied). For the concerning injury case with ear bruising concerning responses were: 'Review at next check-up for further bruising' (dentist, case: concerning injury) and 'Red flag for further observation as a bruised (sic) could/could not be neglect or accident' (dentist, case: concerning injury).
Positive comments by dentists and doctors included liaison with other individuals and good dental practice: 'Involve GP, health visitor and school nurse' (dentist, case: concerning injury); 'Discuss with GP/ Health Visitor about home' (doctor, case: concerning injury); and 'Acclimatise and assess compliance with dental care, give fluoride varnish application' (dentist, case: concerning injury).
Dentists were interested in the study and the results, but expressed concerns such as: 'It may be neglect but if I reported it every time I saw a child like this, particularly from areas such as (low income neighbourhoods) I'd be reporting every patient I saw' (dentist, case: multiple GA extractions).
DISCUSSION
This survey explored the actions that would be taken by dentists, doctors and nurses when presented with fictitious cases involving dental and child protection issues (CP). The study is unique in presenting the same clinical scenarios to three different groups of professionals who routinely see and examine children. It is revealing that both paediatric and emergency care doctors lack postgraduate training in dental examination of children, and clearly have difficulty in identifying when a child needs dental care. Likewise, nurses lacked dental training and struggled to identify paediatric dental issues. In contrast, unsurprisingly, dental professionals were confident in identifying appropriate dental actions, but were less able to identify the required CP actions. Nurses and doctors were consistently better at correctly identifying and responding to the child protection issues.
There were a number of influential variables relating to correctly identifying the dental and CP actions. For dental actions, a greater proportion of the professionals who had received post-graduate training in the dental examination of children selected the correct action. CP training, and the level of that training were influential in identifying correct CP actions. This reiterates the need for all professionals to undergo CP training, and it was disappointing to note that 24.6% of professionals in this study had received no CP training beyond undergraduate/Level 1. It is currently mandatory in the UK for all staff working in healthcare settings to have Level 1 CP training, and Level 2 is the minimum level of training required for healthcare staff in contact with children. 27 Worryingly, less than half of the dentists were able to recognise a child's bruised ear as a need to refer for possible abuse, despite the rarity of this injury from unintentional causes. 28 Dentists did not avail of health visitors and school nurses as much as doctors and nurses. Harris et al. 24 made a similar observation when they found that 84% of the dental respondents in their study felt more comfortable discussing their concerns with another dental colleague before referring to another service. We did not explore the reasons for dentists' failure to act on the CP issues presented, however, it is evident that future training in our area may be more effectively provided if medical and dental staff are trained together, thus ensuring that each professional group learns from one another.
Previous literature has found that whilst dentists regularly treat neglected children and are capable of recognising and suspecting child abuse, only a small proportion communicate their concerns to the appropriate authorities. 15, 24, 29, 30, 31 Other studies utilising vignettes that were suggestive of abuse, also found that dentists perceived the vignettes as serious but only a minority indicated that they would refer the cases. 31, 32 Our findings are consistent with this, particularly for the concerning injury case with a bruised ear, where the comments made by dentists tended to indicate that they were often suspicious, but would not refer on. Possibly due to the lack of certainty and information regarding the case. 29, 30 Dentists would benefit from further training on how to recognise and report suspected abuse. 30 Needleman found that child abuse education programmes are effective in increasing awareness and improve the ability to detect possible child abuse and neglect. In America the P.A.N.D.A project (Prevent Abuse & Neglect through Dental Awareness) has been effective across multiple states. 33 The number of dentists reporting suspected child abuse in Illinois rose by 800% in the five years following PANDA's implementation. 34 Consistent with previous literature, we found CP training to positively influence recognition and actions relating to CP across all three professional groups. 30 Studies have found postgraduate CP training had a positive influence, with recent dental graduates reporting more child abuse cases than the dentists who graduated less recently. In 2006, Child Protection and the dental team was sent to all UK dental practices, which led to a subsequent increase in awareness and training of CP in the dental profession. 16 Such training has led to an increase in the number of dentists suspecting and referring child abuse. 35 The level of dental knowledge amongst doctors and nurses is understudied, but data suggest doctors and nurses have limited knowledge of dental issues. 25 We demonstrated that very few non-dental professionals had received training on dental examination. Those who had undergone such training identified the appropriate dental actions more frequently. Nondental healthcare professionals are hesitant to assess a child's oral health 15 and their limited knowledge and lack of dental familiarity are the most influential barriers. 25 We found that doctors frequently wrote that they would refer to a dentist as opposed to trying to answer the dental element of the case. Our findings in nurses were similar to Bradbury-Jones et al.; 17 they expressed their interest in dental issues but struggle to assess oral health.
All dentists should have child protection training whose content ensures they recognise concerning injuries and the importance of reporting them. Doctors and nurses need to receive training in examination of the mouth, including signs of dental neglect. All healthcare professionals must be provided with clear signposting on how to refer, and be aware of the importance of sharing child protection concerns with child protective agencies. We suggest that all healthcare professionals receive training in paediatric dental examination, sufficient to know when pathology exists that warrants referral to dental practitioners. In addition, it is clear that both groups of professionals would benefit from inter-professional training, whereby each professional group can learn from one another about the context in which CP issues may emerge and appropriate action that should be taken.
This study has several limitations. Although the vignettes were based on typical clinical cases, we do not know whether the professionals would take their stated action in practice or not. Although we made strenuous efforts to engage with GDPs, we struggled to engage a large number, leading to a predominance of hospital based practitioners among the respondents, this may influence the generalisability of the results. It is possible that those who participated are more motivated about CP issues, and thus may give an over optimistic impression of CP actions among this group. Our study cohort were predominantly white and female, consistent with the demographics of these professional groups in our area, thus the findings may not be generalisable to other groups of professionals. We chose to survey hospital-based health professionals, ie doctors and nurses, thus these results are not generalisable to general practitioners or community nurses. Future research aimed at deriving and validating a tool to assist in the identification of dental neglect would be of value to all professionals, potentially across the UK.
CONCLUSIONS
When presented with identical cases requiring dental and child protection actions the different professions do not agree on the appropriate action. Hospital doctors and nurses need to receive training on the examination of a child's oral health, and the criteria for dental referral, while dentists require more training to recognise and take appropriate actions regarding CP issues including dental neglect. Clearly, the optimal situation would be for joint training between dentists and other paediatric staff, to enhance mutual understanding and referral pathways, to ensure that all children receive appropriate and timely care.
